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[&##&] 
[0 0 0 1] 

[W«&#] 
[0 0 0 2] 

[0 0 0 3] 

ffllfiJfettft^H^ (Brain-derived neurotrophic factor, BDNF) , W^SS^ (N 
erve growth factor, NGF) , -x.-u h u y j y 3 (Neurotrophin 3, NT-3) , &£U* 
;i-DhD7^4/5 (Neurotrophin 4/5, NT-4/5) B^-C* «5 , #M 

jk<D5Hmm*fk&mn, n^um. ®mmwi l zm i §-'tz>wmmm® : f--e&2>o bdnf, ng 

F, NT-3t" -Ztl-etUZ^ TrkB (tropomyosin receptor kinase B) , TrkA, TrkC£v> 
n nmufti V -fe •/ * - £ o 
[0 0 0 4] 

BDNF, NGF, NT-3f±, £ t LTJKrtfc^fcrsWBSfcKB^-Cfc <9 , BDNF t NGF ii&IW* 

mm*m ^tzmm-c m^^mm s *lt v> * „ * -c & , bdnfi± , g» • t 

[0 0 0 5] 

fcUv»4tl^tv»5 0 ^^^ffib#«0#*f^i§S^^V>TBDNF, NGF, NT-3, TrkC 
, TrkAOfKBtf*itliniLfc (K. Asaumi<b, Bone Vol 26, No. 6, 625-633, 2000) , BDNF, N 
GF, NT-3**^">^«JS«lW«Bfl&W*««r'KiiL3t (Y. Tsuboi<b, J Dent Res 80, (3), 8 
81-886, 2001) *Oi§Ui. L*U «Jg&*&K:j3lt S £ *L<b ?>W£Sfc*@^>«& § 

[0 0 0 6] 

[RjB £ 3 «6 O^S] 
[0 0 0 7] 

[0 0 0 8] 
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[0 0 0 9] 
[0 0 10] 

o 

[0011] 

*»KO»0o«®fcj:tLtf % fJM«J6«JttTioT, -tH^SKMUv^ 
[0 0 12] 
[0 0 13] 



o 

o 

.3L 



. p vJ?E£*I r*«fc«j tit, ttja«*(*«jR). 

[0 0 14] 

r»«j tit, iinsttftf^-is^tiLtv^tMf, tti*±&fctti*H;ir* 

C h ti. & o 
[0 0 15] 
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$ e k * own \zmtt zmrngk e> 4 a t c *l* 0 

[0 0 16] 

R?£ (regeneration) J fcli, tt«$tL^j|UR-^i|«|Uloff|ffjA (reco 

nstruction) i3 «fc TO^H (reproduction) <7>.lfc-?&l9> rt^fI<^S4J ft 

10 0 17] 

r«f« (repair)J fcli, Mffi«Mffji £ «Hrt*v>t «^*«l8T»iH« LTV>& V> 
[0 0 18] 

(scaffold) *«i^R-C**o t d LfcJ5L»fc *S*t#i:BDNF J SrM^-fr/i ^> W^OS 
& 0 
[0 0 19] 

[nmms ta^ mffi<vmffi^*mmtvxfezzmmmm<D&&&mmii&m-?z>o 

*§|0J^«ffli-^#^m#H^-, BDNf\ NGF> NT-3> NT-4/5^f±> &tt-to&z.*it& 
&&%t*X'XJ:&Ji l Z$k&Ltz1><DXi>?if*iW. (native) tUv^ 0 
[0 0 2 0] 

mx$>Z> 0 M»tf>ttl*K&ltL-Cfc iv^U 

[0 0 2 1] 

[0 0 2 2] 

\z&^X\±^ m&lM&tz*)^ W^*E3^-i:LTlX10- 12 g~lX10- 5 g> J&fclxlO" 

n g ~ixio- 7 g, $<bt'#tcixio- 10 g~ixio- 8 gx&& zttmtL^o —mz, 

[0 0 2 3] 

1 o^iRffi^iR»cffiffl-r z>mL$>tz lxio- 12 g~ixio- 7 g, 
#kixio- u g~ixio- 8 g. $fb^#mxio- 10 g~ixio- 9 gnwrnKmrn^z^ts 

[0 0 2 4] 

*f^8«>i&*f*j*Stt*j-»± % -t©*»tt*tt»rftv»Ri), ^om^Jt^*>^r^fflL 

Xi>£\,* 0 BDNF> NGF, NT-3. NT^/5££WC&^:b-£Ti$ffl LT *> J: V> 0 #ftS*F^^ 

(msc) % mmsmwmm. ifi^M^ta^ 
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[0 0 2 5] 

w Fwh.'hf. 7-5x7 (prp) ) *tomAtm#m- (#y /ia-vi (pga) 

, #y*L« (PLA) , ajft^y a (PGLA) s l±T;vn>i£ (HA) , EU > 

»*^->a^A (tpc) ) -efctuf, ttK«tHii-4^R#4v»fcie>$?,KffiLv^ ei*. 

immm) 

[0 0 2 6] 

1 ) 

JhttJUUm 5fe^t^|a|& (human periodontal ligament cell, HPL MM) & J: fc 
MSra±&*fflJfe (human gingival keratinocyte, HGK) ^^{?i"BDNFOi^#^^ft Lfco 
I 0 0 2 7 J 

(1) 

(1) * hmmm^ mimmwmm, (hpl hubd 

«JLfe&««: % itM60mmO«^^v^-i, (CORNING, NY) 37^, 5%C 

02$«B^#Tl&S|Lfco *£ifefi, 10%FBS (GIBC0, Buffalo, NY) , ^y'j> Qooa. 

h/ml)_ 3C«) , (100,<g/ml) , # 

i^T>-*7-'; ~>^B (l^g/ml) (GIBC0) SrtSflnLfc*"*^? a^^f - ^Ol/igjfc (D 

[0 0 2 8] 

(ii) t: hMft±.8Lm%& (HGK) 
*©ra**#fcfcfc, *«olftftSrS*tfco fiBfcftoftfftt 

.OlXif-W^T 5 >4&m (EDTA) i: 0.025% h V ?*, > *<£tr ?)\"< y a P B S (- 
) (PBS (-) , B^Um) -e&SLT, WX***U)to 9W>ya>jy (10/ig/ 
ml) (Sigma, St. Rouis, M0, USA) , Uf5>77x'j> (5^ g/ml) (Sigma) , 2 

+ j -to (io^M) , 2-7^^*y-;v (io^M) , I-bVVith^ 
A (10//M) , ^TS#ttm^ (50/*g/ml) , ^->>y > (I00i-y h/ml) , * hi/ 

?\ V ^Li 100/l * /ml) ^ iuf 7>*fJy>B (50ng/ml) *#tflOB153** (S 
igma) TN&tft^Sfctrofc (ii"e«fflL^« T^CJ fcfBf) o 7 > I 

B37 "' **>**3- h $tLfwi£S60inm©'>^-V (SUMIL0N -fe;v*^ hC-1, ffi^-^ 

. [0 0 2 9] 

(2) UPLfflmKi5lf&BDWt^<DV*zf?-<D5£m 

tiFLmm&XVtK K»fl»»|C*»t*BDNFfcTi:kBO«RNA»5i*, 1st Strand cDNA Synth 
esis Kit for RT-PCR (Roche, Indianapolis) MLt, jBME^PCRifc-Cffl^fc,, 
[0 0 3 0] 
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U # h fitz 7jc*B K: >f V 7* n /nV - ;i/ * Jp x. T«fiNA ffi L 0 
[0 0 3 1] 

±E (1) (i)T?#«b*lfcfc h*JiU^«:ISOGEN*T'*^^^-fXL^m> ^dd^ 

*«Lfc«RNAO^t,l^ g o4HJNAS:, * V *K~f? 4 v- */flV>TiMg^U #*>ft£ 
cDMA*PCRRj&3 O^-f * ^WCT Hi iffi 1. 5%7#n-;***;wc&l&L£o =>h 

D-;vt Lttt^'J -bJUT^f t K-3-V (GAPDH) SrfcfflLfco 

[0 0 3 2] 

APDH) Z&MLtio mifrbWhfrtkXiK, t >ft^£9^Ci3V>TBDNFtTrkB^mRNA<7> 
ft, fOkhtTO^m ^LfcHPL 8BJ&fc*S^T&, BDNFtTrkB^ 
mRNA^HS LTV>4tt $ ft 0 

[0 0 3 3] 

(3) mm<vmwi?<D&Lm 

(i) HPL « 

±K (1) (i)"C#^tL7tHPL h £*L/cit/g60mm<Z) 

vir-V (SUMILON >C-1) 1 ~>^- V$>tz >) 3.5X10 5 ^T*, 50/zg/mlcOL- 

TXa^tT^^Sr-g-tr^A^fflv^T, 37*0, 5%C 0 2 ^&#-C13B BMS*Lfc (id 

•cffiffltfej&a* rj&»Bj ti3-r) 0 Js»tt2B»ciEiaaftLfco i4beoj»««-thto 
, 3, 6. i2$tzi±2mmtz&\,*x, mffi.*dimx*2mifc&L, *$*-jgj$o, 1, 10, 5ot tz 

(±100ng/mlcOBDNF(Recombinant Human BDNF, R&D system, Minneapolis, USA) fc-g-fr 
*SJflL»*» (^-vV> (100a- * h/ml) , XhUfh-ms* (lOOAig/ml) ,7 
>-*xUv>B (l^g/ml) (GIBCO) , £ i 0*L-7* a ;Hf >M (50*g/ml) £»L 
fcDMEM) Lfcigiftfr r^*Dj fcffi-f) fc&lfeLfco 

[0 0 3 4] 

(ii) HGK 

-tie (1) (ii)-C#ib*l*:HGK£, t> v I Ma 9 h $ fiiz96^ZZfU~ h (S 
UMILON -fe;v^ hC-l^V- h96F, ? h) fc, 2Xl0 3 ffl/>> i ;v?flL 

, 37T:, 5%C0 2 W#T% *WlC*J1Jv>-C**l,fc. Jfrttl±2B fclBSafcLfc. ffijfc 
*58»l^*/S*i§*4-5 BBtc> h<^««rMCDB153%«i-e2|aI^L, fti&aftjg 

0, 1, 10, 25, 50*fcttl00ng/mlOBDNF*-&tr:fc% (+71^1^^^^^^ 

[0 0 3 5] 

(4) HPLiii:*ft4tBga^ >^^f 
(i) mRNAcD^ 

±15 (3) (i)tc|B*0^feira«tcLT, m^-zSJKO, 1, 10, 50Sfcttl00ng/ml<&BDN 

Fx-mmLtzwh m&frh, isoGmzm^Tmnk*mmL, mmLtz 0 7wj*^7r 

*--tf (ALPase), ^T&fiu? y s*? -2 (bone morphogenet i c protein-2, BMP-2) , 
?W^_4 (bone morphogenet ic protein-4, BMP-4) , *X7-*#> + > (osteopontin 
, OPN) , nrt7n r yx'J> (osteoprotegerin, OPG) OmRNA^Sfi, ABI PRISM 
7700 (Applied Biosystems, 3030 fcJB^T, PCR^n^ h <D^ii@^ y 7;i/* -i 
*-^y>^U jeifi&fcJSMfrLfc (Real-time PCR$0 . 3 > y n-;v t LTtiGAPDHfc 

[0 0 3 6] 

^B-Sia^>^^»<OinRNA»ffiH«-r* % BDNF©jg«FS&*«jfefl5tt*t|g2 % 3 K, ft 
«S»*iH5feO«lf**H4K:^-r 0 #^77JC^5V^T, *fip<0.05, **tip<0 0l£^ 
•f (ttfft^fl9«seiit-test*cJ:*) 0 
[0 0 3 7] 

122, 3, 4frhWbfr%;£ -5 £, BDNFIiOPG, BMP-4 l>mRNA5m£fg*$ &;d*o 
ALPase, BMP-2, 0PNtf>mRNAf&5ift&ftE;& i Wro*££«>fci*in3*fco 
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[0 0 3 8] 

(ii) * >^?M<V$£m 

±15 (1) (i)"C#<b*ltf:HPL SIHJf&fc, * v h ZfLtzWX'fV- 

b (SUMILON bC-l?U- b 48F, ? 7 J b) fc N lXlO 4 ^/? x;i/-C 

#8U *»B«rfflv>T13HIBJ&«Lfco *&tttt2B fcl02fc*Lfco 14H B«5J(P«»T24 
l*WW^> H^»SrDMEM-C2HIt5fe#U fcifciftftO^ 1, 10, 25, 50£ *{±100ng/m 

l^BDNF^^t>*JflLV»^%DiC^L^o ig*jfcT&fc, ±»*E|JfcU ±?t*<D3ifcOPN 
i, #?£BMP-2fi£, ELISAft-CifflsgLfco ^WNSoiffl^Kii^f ^ K>f y ^ELISA* 7 h 
(IBL, M) £, #&BMP-2*(3»l5£fcli-9->' y f-ELISA* y h (R & D system) 

[0 0 3 9] 

i5C, HPL «O^0PN«t^BMP-2*^^-t^> BDNFO^B#^j^iSI^^ i 0* jftfl? 
*&*il!3g<Ott**7F:-to #/7 7i3v^ *fip<0.05, * * ti p <0.0l£^1" (fcft 
^ftrt&gttt-testfcJ:*) o S5*e>|jie»*4J:^:> BDNFfi, HPLMKiStt^OPNiBM 
P-2<0M^«L7t o - 
[0 0 4 0] 

(5) HPL«tHGK<^ii5l 
HPLmtHGKODNA^^^S.tJ-fBDNFWj^S*, Cell Proliferation ELISA system, 

version 2(7-7VtA77^vi/W tf ELISA8rCSl5£Lfco 
[0 0 4 1 ] 

±15 (1) (i)-C#e>*LfeHPUHJfe*^ Vis IW.3 7-yytf=i-- b Zti?z967z7U- b 
(SUMILON -fe/l/*-* 1>C-17*W- h96F) £, 5X10 3 l@/<^ x;V-eJt;ffiU ^^B^fflV^T 
10BF^*L£ o «^DMEM-C21ilt$fe^-L. 10%FBSOftfc •? ^0.3%FBS*^BnL7tJgf*B 

x^mmtgmhtz^ magmKBdwz&mmmo, u 10, 25, soxtiioong/mit^^ct 

^tttLtlSLMt^U $<bH24NF^*L^ 0 *&«M*T<D2H#Htfr (of 
*) KBDNF»ltf>22l$Wf£) fc, :/n^7*;j-* (BrdU) £l0ng/mlO«&-C#<* x 

[0 0 4 2] 

.LIS (1) (ii)T-#tb*L*:HGK£, ±|5 (3) (ii) t|Wj-0^?£-TMg*L, BDNFT'MS 
Lfc„ ^#$-T02B#^liu (of K) KBDNF?&;&n022fl#ITO) K, /a^ft^v'^'J^/l 
BrdU) £ lOng/ml 60 jftft-e^- * x ;V C&ft U, *Hfl& JR <9 2* 4 * o 
[0 0 4 3] 

**»Tft, HPLffflliL t HGKSr L y * V», ^^*^->^— 

^BrdU^#£^^2WfKE£-ti\ TMB (3,3',5,5'-f M>yy>) *Sf£2jn 

£, at«450nmtC^»t*!R*fiE*IRjtiKth (MICRO PLATE READER, T0S0H) -CM^LtZo a 
Vhn-^fcLT, tt^ttlfltt^fflJgAfiHT- (bFGF) £fti&si£0, 0.3, 1, 3, 5, lOn 
g/mlT'24^F^^ffl $ t»tH«lC*iL"C, DNA^JSRffitMje bfco 
[0 0 4 4] 

fe**H6 K^i-o (A) liHPL*Bia»c*t-r*«i*S:^i-^9 7t?**), (B) HHGKfc 
^"t-<2>^)^:^7jN-f-^7 7-eab^>o #^774'^5V^T, *tip<0.05, **(±p<0. 

01**-f GKI^Wfcfciit-testfcJ:*) 0 
[0 0 4 5] 

m6frhwhfr%£i BdwtemMm<Dwt&j&m*femzittz<ni l zttL^ hgk^odna 

[0 0 4 6] 

(6) HPL«60=7 7-y>^ 

±15 (1) (WnhtitztiPLMM*'} yll37-y>*n- h Ltz48^U~ K:f 
«U *j&B*fflv>ri3BnJ&#Lfco #Wltt2Bfcl@2flaj|Lfco 14 B g <Dig*i&T TtuO 
, 3, 6, 12*fc»±24l$HU "7 V- b 0«£DMEM-C2iaiSfcr£U ***-iijg0, 1, 10, 25, 5 
Of /c{il00ng/mlOBDNF^^tf«ft^D KXftLfc, 
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10 0 4 7] 

Procollagen type I C-peptide (PIP)EIA kit (TAKARA) *f ffl Lt, ELISAScTrHPLUB 
MVxj-yZ'&m&ZMfcLtzo IiynDy-yvCSSyn^^K (pip) K&m 

-r>&mm*, «450mK;fent&«S&M;CT- (MICRO PLATE READER) XM^L 
tz 0 

[0 0 4 8] 

#§^£HI7 izmto (A) }±BDNF(0 IMn v-y^^^^>M^tiiJ^<7)^^^L 

> (b) nm&flj&mfc'D^zmiro mi^hmh^x 1 )^, bdnf&hpl,m<£> i m 

[0 0 4 9] 

(HS^^I 2 ) 

If - rJOl^tf) 3 *M&53'«&B Jfc&^E £ it £ BDNF<Z>3&* £ L £ » 
E@8mmX5mm<^7-;V-/9^ OSS*) ^JK5> 25> 50^ g/mlOBDNFy#^ ( 

mM&m-kMm*) <*>25,u mmutLtz 0 

[0 0 5 0] 

7m<Dmx-rfi'jt (12-20*^^. #mio~i4k g ) k$ 

o 

[0 0 5 1] 

H=> #H/hB*05*tt«p««f#* 7 9 > K/t- t#y 5 -Cftmu 3 jR (Lindhe 

[0 0 5 2] 

**J-***Lfco BDNF*-£$fcv^ ^m^S^m?£2 5 M \<Dfr* * -£fck#8mmX 

[0 0 5 3] 

5^7^ft KT?^#*»aEH3feL3to tti*E@£$U T9B*«JWfU 
[0 0 5 4] 

*4rM^L, jfe^SltKft (ECLIPSE E600. NIKON) X&m,mm tfffflJ^ff o *r 0 -fr??£^ 

#J£- (W^) t LT^tfco 
[0 0 5 5] 

*§m£ia8, 9. lOtC^-To @8 (A) tt-fe> > hS^^OBDNF^m^iH^m 
£t*U 0 8 (B) »±ft«#|f^OBDNFO«i*<oa!l3fe»***i-o II 9 (A) t±BDNF# 

ttJiE# 2004-3097344 
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EI 9 (B) f4, WWZ®-$Ltz (BDNF (5^g/ml) £-£tf#»#£*^) 3UMSffi#&fR 
tt©#*H«*«-C*4 (ffifJ*S20fS) o HU0i4H9 (B) ©*5Mfc«*T0!>»#ifc*« 
T*4 (4S^200fif) o 
[0 0 5 6] 

< e>^ti£ss*irt: -g-^a««53&»e>arsiffl^iRio«tari/2 ic« <>x^tz 0 

[0 0 5 7] 

0 9 (B) fcitfBIl 0OBDNF5r^#t7tm^M#^i|g|5O»X«{4, 

[0 0 5 8] 

(HJfcfll 3 ) 

HPL i tfUGK ^-TNGFO i£# £ ftttt L 7c „ 

(1) HPL«^^tt4NGFt^01^-b7 p ^-0^ 

±I2»$]1 (2) tra— O^feTHPLffll&^Pj^RHA^lBlJRL, iflHRLfco 
RNA£|frN-£LT, NGFfcTrkAfcOmRNA3&a* ^ -if>^n y hmxMfcLtz 0 x>hu- 

[0 0 5 9] 

*t*fc|8ll 1 tC^i" 0 Ull (A) i4NGFG9mRNAH5l£^cU Hi 1 (B) {4TrkAOmRN 
mm^TSs-fo mfrbmbfrftXiiZ, HPL SB jj& K £ v> TNGF<£>mENA £ TrkAOmRNA h ib f §&M 

[0 0 6 0] 

(2) HPUBJ&Ki3»t<&#BlliS* >;^f^| 

hpl mfao^m&f >^?Moimh§£mfcR! l %i-mF<DBw*fflfcLtz 0 

HPL #Bfl&£, :6*?-^Jg0, 5, 10, 25, 50i^f4l00ng/ml(^NGF(Recombinant Human NGF 
, R & D system, Minneapolis, USA) *BWF<Dftt> <9 fc-ffiffl-* - 4 -T t J2W4, Hi&M 1 ( 
4) (i)tra— O^-C^SLfCo NGF&SLtcHPL ,«<9 ALPase, BMP-2, BMP-4, 0PN, 0 
PGO^mRNA^mg^, mmmi (4) (i)fcra-©#ft-C3fflj£Lfco 
[0 0 6 1] 

Hll 2, 13, 14C, -?-tL-rtL, 0PN, ALPase, BMP-2<DmRNA^^ir^i"4, NGF<^7^ 

^wn&**vwkBe»*kmteG>m*i7fi-to ^57c*v»t, **4 P <o.o5, **(4 

p<0.0l£ft-f o ^{4t-testH<t4 0 
[0 0 6 2] 

HIl 2, 13, H^^lbMi^C, NGFI4, ALPase, BMP-2, OPNOmRNAf&ai* * 
m&&Z. WNHfc#Wfci||Jll3*jfco L^L, NGF{4, 0PG, BMP-40mRNAH31^(4^#^ 
Rte2%fr^>tZo 
[0 0 6 3] 

(3) HPL»tHGKOif5a 

HPL«£HGK£, ft^-zft^O, 5, 10, 25, 503 fcf4l00rig/mlONGF£BDNF<7>ft:b «9 K4£ 
maMltlMl (5) t^-«tMILfc. NGF&SLfcHPLiffll&tHGK 
C9DNA£-/£iB£, (5) t R— O^TUSSLfco 

[0 0 6 4] 

tir*frBI 1 5 (C^i-o NGFflUfll$ntt^T 2 4B#W^** 0 (A) J4HPL«BJ!&tC^"t 4 
Sft***FU (B) {4HGK^Mi-4^=S-^-to #^77^43V^T, *f4p<0.05, ** 
{4p<0.0l£3E-f- o ^fit-testtciSo 
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[0 0 6 5] 

Ml 5 frhWlbfrlkii n NGFJ4HPLM ©DNA-frJfc t& * flE ji S it: <& K ** U HGK^DN 

[0 0 6 6] 

(lEttff 4 ) 

HPL M*5«ty f HGK^S.tJi-NT-30i$W*^itL^o 

(1) HPUfflJ!&»C^»taNT-3fc-?-OV'*^^-0|&3S 

±B5t£*«i (2) tm-<ox&^mMfafrbtimh*®iisLL, »»Lfco wbtitzm 

RNA&ffcR-fc Lt\ NT-3tTrkCCDmRNA#£il£, y -if>^n y >• &-C«!l5£Lfco 3>hn 
[0 0 6 7] 

fe*^|16(:ito (A) {4NT-30mRNA|£5l£:^U (B) ttTrkC<0mRNAS8£*a^ 
o Htf* &9! ? t-x HPL /^BJ3&^i3V^TNT-3^>mRNAfcTrkC<7)mRNAi:^^aLTV^ i 

[0 0 6 8] 

(2) HPLifflJ&fci3*ta#M&*>^*JjQ*Pl 

HPL ffil fl&*> ALPaseMtt £ (J-T NT-3 <£> jg* * S9 5e L 0 

HPL #BJ&&, *»*ft0^ 1> 10 ifc»i5Qng/ml©NT-3 (Recombinant Human NT-3. R&D 
system, Minneapolis. USA) £BDNFOft*> <9 fc^l"* £ iJWtiUJfefl! 1 (3) (i)fcra 
-«»HIL, ^-OALPase«tt*Bessey-LowryfeK^oT5£*Lfeo -$~&t>%, NT-3 
flkSLfcHPL fflHfeSr'J ^»jRff«T?30«fetl»-L, lOmMh U XjtRilfttrftliL^ 7X<$- 
T*Cjfr&ife*k3«:fTV^ ttftSrWflL^o P-- b n y y SALPaseffll 
(*D3fc*BSS) fc&fflLT, S^#cf<^ALPaseO«14«:Sg3eL^o 
[0 0 6 9] 

Hi AIJaseMttK*t-t-*NT-3oaiJK3»*aiSgOtt**^-ro NT-3^fflBfW(±1"-< 

T24BfWt?ab^> 0 mfrhWbfrttZn NT-3 fi „ ALPasefSte KM L T ft IS ¥&m#M* 

[0 0 7 0] 

(3) WPLMM<Dmm 

mmmi (d tpg-o^ft^^L^HPLMS:. mmmmo. u 5. 10, sosfcjaio 

0ng/mlc7)NT-3£BDNF<aft:b!9 tMlt Hifefll 1 (5) t|W|— O^feT^S 

U ^ODNA^J&fgS:. H»J1 (5) tra-O^fe-eifflJgLfco 
[0 0 7 1] 

IS** Hi 8Cit. OT-3tfUBB#W*4't^T24l$mT&*o *^5 7W>t, * ii p 
<0.05, * *{4p<0.0lSr^-r o ftJgtit-testfciSo H^fcWfc^fcJ: 9 NT-3t±HP 

[0 0 7 2] 

mtzis\,*xm%}bj&t)ft&i>im&i!fs$,z 0 

[0 0 7 3] 

[HI] HPL»£ XTFK YMm%)^lZ&H&^ BDNFfcTrkB£On]RNA#&P£^-fm^ 

m9H?£J:tfHPL ifflJI&fc&tt&^y-fe^Til/T'fc K-3-U >0UK^XVX (GAPDH) <D 
mRNA (613bp) ©SH&4:^-r 0 (B) fi, t h«^U^tC43tt*BDNFOmRNA (438bp) 
fcTrkB^mRNA (434bp) (D^^^o (C) tt, HPL ffljfete*** ^BDNFtTrkBt <£>m 
RNAHa=Sr^1-o 

li2] HPL »Bl&fciJ»t3, BDNFOf^ffl^FP^i:. OPNOmRNA (532bp) „ ALPaseOmRNA 
(381bp) , BMP-20mRNA (440bp) ©l&Slft b 0|8^*^i"m^KlS t ^7 
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&o HPL 1-^TftMS50ng/ml<OBDNFT-ML^o #ia*llBlOSJ|0 

^^to &wr?y<D^-\±^ ¥%jfe±mmmm:<DW.m*mi- 0 *i4 P <o.05, ** 

{±p<0.01<^it^Ml:M£7jN-r (t-test) 0 (A) {iALPase<7)mRNA<7)^P^^L 
, (B) {iOPNOmRNA^^^^L, (C) i4BMP-2<DmRNAtf>3&3l£>F L. (D) t±GA 
PDH<7)mRNA<7)^li«-^-ro 
[HI 3 ] HPL »tCi3tt^.,_BDNF^#ffi^F^t0PG^mRNA (736bp) , BMP-40mRNA (3 

39bp) v%mmt<Dm%*7Fi-mnimmii77 7x~$>z> 0 hpl mmt, -r^-cfti*- 

« J K50ng/mlOBDNF-Cft ! atfco #**CifcKlBI U- >f4v- * -T?** 0 # 

^9 -7^tt{i, BDNFffcfflBfW 0 OmRNAS&it** 1 0 0 t Ltz t § #fFfflB#MKi3 
lt*mRNAWHa*OH^«:^1-o ffimi±, BDNFOftUBI$[l5fcjgr$- 0 ^5 70;< 
-ii, 5 F*&«±*J»ffl^©|EH4:^ 0 (A) \*WSP-4<DmBNk<D$&m.*m U (B) 
«0PGOmRNAOH^=$r^i- o 

[|^4]_HPL «Hfi»C*»t*, BDNFOJS^fiiOPN, ALPase. BMP-2tf)mRNA03mfi £ O 
H#«r^"f*^*«iiai:^9 7t?** 0 #jftft<7)BDNF£, HPL Mil, ALPase, BMP- 
2J424IW, 0PN»±12«FW^ffl$*fe o #**t*|&H I— >li v- * — 

o #^7 7ittli, BDNF^#fi0^fc ^OmRNA^S^ 1 t L^M®, 
fctt*#inm<05m*Ot|'fr*^-*- o ^(i, BDNF<£>« (ng/ml) *7jr*- 0 
97 ^"'^ ^ffi±^^^$EH=Sr^-r 0 *t4p<0.05. * *f±p<0.01©tt 
^69**36 (t-test) o (A) (4ALPase<7>mRNAc9^E££-7F L> (B) 140PNO 
mRNAOl&a^^t, (C) ttBMP-20mRNAOHilS:^L, (D) i4GAPDH?>mRNA<7)3m 

JH5] (A) »i N HPL MHiStt*-, BDNF<Dfe#fitOPNW^SoM#«:^-r^ 
77t *^ #*KOBDNF*> HPL IBl&fcl2ll*IIBftUiI3*fc 0 ij&W KOPNO^* (n 
g/ml) . WWfcBDNFOifcft (ng/ml) &ac*- 0 (B) (4, HPL HUNK BDNFO 
«#*fcBMP-2O^fc*OH«*^-f^5 7T?** 0 #«fl?WBDNF*. HPL «K N 2 
4*#rafftB3*fco «Wlfc:BMP-2<&#ifc* (pg/ml) , «*|fcBDNFO*fl? (ng/ml) £tp 
(C) f4 % HPL BDNFOflsflHSW fcBMP-2O^S(0H«*^i-^ 

97 ^*» «{4ft«Jg50ng/mlOBDNFT?^SL/v:o tttt fcBMP-2©$Hfc# (pg/m 
l) , *ttCBDNFWffl«FH|S:^ 0 (A) ~ (C) ^i^^^-li, spj^ 

±fittfcfiU£©*£H*&-*- 0 *« p <o.05> **{i p <o.010jffiff^lWjg!!£^i- ( 
t-test) o 

[0 6] BDNFO&^fifcHPL iBHJ&# J: tfHGKODNA^&fg <Z>g|#£^-r^9 7T?<&£ 
o ^-ztgOBDNFfc. HPL *IHJ&j3j: tfHGKfc24mnmUB $*^ 0 #^77©I$i|IJ, BDN 
F& * v> i4bFGF§fc&^. (o 4 V) BDNFitJg 0 * * V> (4bFGFat^ 0 ) O t § WDNA^H * 
lOOiLfcilO, #&^K^t£DNA^M<7)#j^£^b-CV>£ 0 ^fftteBDNF 
i^ttbFGFiftS (ng/ml) £tf1- 0 #i^7 7^'-|±, ^ti^SftKiBlgOiEHfr 
*-fo *i4p<0.05, **t±p<0.01W«EW-^W**S*^-r (t-test) 0 (A) (4 
HPL fflMlZ&i1rZ>DKA&]8,m*mU (B) {4HGKKi3tt£DM^j&tg£7Fl- 0 

[H7]_ (A) t4 N HPL fflHS^^tt*, BDNF^tt-^JIt Ii3?-y>0^ii© 
M«*/TCt^5 7-e*5 0 #»ft<DBDNF*. HPL «8J3&^24NF^ffi ftftbtC I 
l3 7-y>®^i (//g/ml) „ #ttb£BDNF0&& (ng/ml) fcjjtto (B) «\ H 

pl mmzsufz, Bdw<Dftmwmt iin^-y^Miw^wy?^ 

-So ^iaf4m^ft50ng/ml(7)BDNF-e^SL7to IKttC I ffla (*g/m 
1) , *ttfcBDNF©flUfll$W«:^-r o (A) , (B) ^#^ 7 7C9A-tt, spj&ffi 

±um&m<Dmm*mi- 0 *f4 P <o.o5, **ttp<o.oiottw-^«^r*^*^ ( 

t-test) o 

©H#fcgr*- SltttC-fe^v (%) $fcl±# 
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(%) s^u mmfcBWFomm (^g/mi) s-^-t 0 ##^7 7^\-ii, ¥ 

^li±«*tMIM<£>$SB£^1-o *Jip<0.05, ** tip < o.Ol OMf^lW 

•t (t-test)o (A) f4-tr^ > VfS4$tOi#^^L, (B) l4#S£^i: <7)M 

[El 9 1 MMM 2 -CftJjfc $ fltz^-r h * ~> V > • JL* V^-fetl^^^M^tt- 
(A) f4^ ^BgpcOBDNF^^^ ^V>x;V7 9 9^^^L^^ra#^3ftSMi 
<75^mitft (^20^) T"&*K (B) fi> BDNF (5^g/ml) Z&tr&Mtt t 

[mi o] in 9 (b) om^Ma:To^t£^-e*^ (»2(xm&) o m^ra 
[mi i] HPLMtci3^^> mYbixkkt<DTmmmmL*^ik%m i ®L<D^y vtr 

7~7X-&Z> 0 &y*7 7Wm\$, GAPDH CO mRNA§| 31, s ^ £ ^-mRNA^^fi;CO#J^- * ^ 
1"o #^7-7^> HGFi4*«»,M. HPCt4ttfL«. HSFi4&£ti3:fciB£iS§^« 
, HNBiit YWmtMmmmU*7F-to (A) {4, NGFOmRNA3§5i£^U (B) i4Tr 
kA<?5mRNA|&^^^i-o 
[Hll 2] HPL /«t'^lt-I.OPN<7)iiiRNA^fl:tc25.lJ-r, NGF^S&j^ ^9 
£ D (A) {iNGFco^Bt^j^coffl^lg^^^-r^^^t?^^, ^9 "7 iff* {4, NGFf^ffl 
B#P^0 ^^tt^mRNA^l:^ 1 t Ltzt &<D, &ftmftmfc&rt 2>0?tt<Dnmmmm 

<7)#j-&^7pi- 0 77 7mni*NGF<Dftmm$Z7Fi-o -t^x-mmmmi o ong/micoNG 
FtMLto (b) iti^mm^m^^tmi-^yyr'^^o ryymmte, ngf 

^Tfi-fo #ifet±NGFmm (ng/ml) £^-T 0 NGFf41-^T 2 4 B^ffUi £-£/c 0 

[IHl 3] HPL M^fe(t^>ALPase^mRNA^StcS.(J-r. NGF<Of^#^^i-^7 7 
-e^^o (A) (iNGFcD0B#^j^i|iJ^^:^^t-^9-7-C^l9. ^7 7»|(t NGF 
f^fflB#F€0 K43&t£ALPase<9mRNA3&51g£ #f^fflB#F^^i3lt*ALPa 
se«0mRNA|&^l:^#J^^^i- o ^7 7^(±NGF^fflB#P^ ^^i" 0 (B) (iaftK^J 
*OM^m^7]Ni-^7-7T*ab^.o ^7 7111^ NGF^O K^t&ALPaseOmRNA 
mm^L* ltL?zk£<D, #i&S^istt^ALPase(0mRNA^l:O*!l^-^^-to «ibf± 
NGFzfeg (ng/ml) ^^i" 0 
[HI 4] HPL »lCi3lt^>BMP-2C0mRNA§|^gH2SL(?1-. NGFOi£#£ jjt-f ^7 7"C 
(A) liNGFO«l^«i*Oill5ei(g*«:^-r^9 7T?*»), ^^IfcWitt. NGFfp 
JEB#F^ 0 K&ifZ>BW-2<Dmgamm** lkL?zk£<D, #fjMBB#Wfc: j3tf&BMP-2<9 
mRNA^mSOSlJ^^^-fo ^9 7««ttNGF©'ft;ffil$Hfc^-ro (B) ttM8b*«> 
I^^t^7 7^^ 0 ^7 7l|li % NGFjftKO K:mt&BJiP-2<Z)mRNA§&S* 
1 t Lfcfc_§cD, ^-iftK^^tt^>BMP-20mRNA|&^fiO*!l^-^^i- 0 $t*iH4NGF^a 
(ng/ml) &7Fi~o 

[mi 5] NGFO^itHPL a^^imiGK^DNA^tgt^^^^i-^^^-^* 
£0 #BftJg<7>NGF£. HPL fflfo& £ZmGKK2mMYEm2*£tz 0 7 03&41U4. NG 

F«0Jwj3tt£DNA^M£ 1 OOfcLfctl©, NGF#&#SK:}3frj-&DNA^$;i!gO 
II^^^UV^, att^NGFjt* (ng/ml) £^1~ 0 (A) {4 HPL «K43tf£DNA 
£tfU (B) iiHGKtc^tt^DNA^fl^^i-o 

[mi 6] HPL«tCi3lt^, NT-3tTrkCt WmRNA^^4^^-ri&|t?g , &0^^> Ki: 
#^7^$^ GAPDHcOmRNA^SS^ 1 t Ltzk£<D. #mRNA3£5I. 
S^)#J^-^7Kl-o #^7-7*> HGFt4itl«$t^;8BJfe > HPCJ4ttfijifflJ|^ HSFfi^S 
^H^m, HNBiitfttIf»I«^^fc (A) {4, NT-3WmRNAf&Si£^ 
U (B) J4TrkC<OmRNAf&^£5f;1-o 

[01 7] HPL$BJ&fci3*t&, NT-3^S#*tALPasefStefcOg|#^^i-^^7-e* 
&o ^7 7^{4ALPasemtt (nmol/^^^) f4NT-3ltS (ng/ml) £?F 

fct}|E#2 004-3097344 
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[HI 8] HPL«^^tt^». m-3<D&^MtHPLMMmm&J&ffit<DM&*7F-?7' 
tfctfe*>Ot***o *«lt±Nr-3«E (ng/ml) fcar*- 0 
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